0 




Y . 


rv.o. 




A. 11 


AY.1A 


^V.l £ 


^ . . 






i . : r . 


^ . . . 


) . . 


Cliual J j .la. 



120 
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J 
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».r 


..1 


l.U 




0 






>r. • £ 


nr.. £ 


Ai.VA 


<\r.£A 


^ . . 






V. ; 0 




w . : r . 


w . : i . 


) . . : a<\ 





120 n 



100 



80 - 



60 - 



40 - 



20 - 












y nr 
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Strength Activity Index : 



Mix 
ID 


Specimen 
Code 


Cement 

% 


Fly 

ash 

% 


Ceramic 
Powder 
Waste 

% 


Water 
Demand 
(ML) 


Flow 


W/C 






SI 


100C 


100 






242 


75% 


0.484 




S2 


80C/20CP1 


80 




20 


240 


75% 


0.48 




S3 


80C/20CP2 


80 




20 


240 


70% 


0.48 




S4 


80C/20CP3 


80 




20 


240 


72% 


0.48 




S5 


80C/20F 


80 


20 




240 


75% 


0.48 





W/C 




100C 



80C/20CP1 



80C/20CP2 



80C/20CP3 



80C/20F 



Flow (%) 








100C 



80C/20CP1 



80C/20CP2 



80C/20CP3 



80C/20F 
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- Strength Activity Index For Mortar After (7 Days) : 



Mix ID 


Specimen Code 


vveignt 
l° m / 


|\ /I *~» v/ 1 r\»^t\ 

IVIdX LOdU 


Mien gin 
U vl P d / 


SI 


100C 


ZOO.O 


11 37 

Z / .D / 


in qi; 


?£1 A 
ZO±.H- 


D±.-70 


?n 7Q 

ZU. / -7 


1R0 fi 


09 

-J-J .W-7 


11 DA 


S2 


80C/20CP1 


11 A A 

Z / H-.H- 


AR fxl 


1 Q A7 


Z / -7 .H- 


AQ Q? 


1 Q Q7 


Z / / 


A7 

H , /.JJ 


1 R 9A 

_LO. -7H- 


S3 


80C/20CP2 


19KA n 

ZOH-.U 


Afi 1 Q 


1 Q A7 


97^ n 

Z / D.U 


DD.-7Z 


1 Q Q7 

±-7.-7 / 


278 2 


40 87 


18 94 


S4 


80C/20CP3 


280.4 


40.25 


16.10 


282.4 


35.56 


14.22 


278.4 


38.79 


15.52 


S5 


80C/20F 


273.6 


32.33 


12.93 


282.6 


33.02 


13.21 


283.0 


36.96 


14.78 i 
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Average Compressive Strength After (7 Days) : 



Mix ID 


Qnpriimpn PoHp 

JpCLII 1 ICI 1 LUUC 


AupndP f*n m n if pqqi\/p 

nvCI dgC vUll ipi CjjI VC 

Strength (Mpa) 


SI 


100C 


21.42 


S2 


80C/20CP1 


19.46 


S3 


80C/20CP2 


17.42 


S4 


80C/20CP3 


15.28 


S5 


80C/20F 


13.65 
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- Compressive Strength For Test Cubes as (%) Of Control Mix : 



Mix ID 


Specimen Code 


Compressive Strength For 
Test Cubes as (%) Of 
Control Mix 


S2 


80C/20CP1 


90.8% 


S3 


80C/20CP2 


81.3% 


S4 


80C/20CP3 


71.3% 


S5 


80C/20F 


63.7% 
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3 

Kl = _ * 100 = 6% 
3.6 

K2 = — * 100 = 7.2% 



: Fly Ash 



4.6 

fll=— -*100 = 9.2% 
4 

i?2 = — * 100 = 8% 

•3 vl 



: 4^L>*^ 
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Mix 
ID 


Cement 

% 


Fly 

ash 

% 


Bypass 

% 


Ceramic 
Powder 
Waste 

% 












**. ♦* •* 

*• 




**. ♦* «* 


XI 


100 










0.30 


\ 


* * 


r 






X2 


80 




20 




0.38 


\ 




Y 






X3 


UJ 




3^ 
jj 






) 


) . 


Y 






X4 


65 


20 


15 


— 


0.35 


) 


) . 


Y 


) ♦ 




X5 


50 


20 


30 




0.40 


\ 


* ♦ 








X6 


15 


35 


50 




0.50 


♦ 










X7 


50 




30 


20 


0.37 


\ 

I 




y 

\ 




cilLdI JJjudll 


X8 


65 




15 


20 


0.35 


\ 

I 




y 

1 


\ „ 

1 * 




X9 


65 




15 


20 


0.33 


\ 


Yo 


Y 


£ . 




X10 


65 





15 


20 


0.36 


) 




Y 


o . 




Xll 


50 




30 


20 


0.39 










cilLdl JJjuJI 


X12 


65 




15 


20 


0.37 










jLolLq ( Y ^ K*^ 
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0.6 n 



0.5 



0.4 - 



0.3 - 



0.2 - 



0.1 - 







CO CO 
LO LO LO 



U 

o 

00 
LO 



u u u 

LO LO LO 

KD 



^Uil ?\ jaU J>*a jli eUaJl ^LaS SJbj <| ^ Cua^V I jl£ V* 3 S-ibj 




(jA+ill J tPlJJjVI <^J JjiISj ^Jjj Aiadb (Itl^VI jbfr Aau" S %j 
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Mix ID 

IVIIA 1 \J 


f pmpnt 

vCI 1 ICI 1 1 

% 


Fix/ ach 
■ iy ciji i 

% 


Dy pel Do 

% 


fpranfiir Pn\A/Hpr 
vci ci 1 1 1 ii* r uwuci 

Waste % 




XI 


100 










X2 


80 




20 






X3 


50 


20 


30 






X4 


15 


35 


50 






X5 


65 




15 


20 





1.6 
1.4 
1.2 
1 

0.8 
0.6 
0.4 
0.2 
0 




I .Had!! jl^La 



XI 



X3 



X4 
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Mix 


Specimen 


Cement 


Fly 


Bypass 


Ceramic 






ID 


Code 




ash 




Powder 

1 W VV \A W 1 










/o 


/O 


/o 


Vvdblc /O 


nuw 




Ml 


100C 


100 








— 


120% 




M2 


80C/20B 


80 





20 


— 


80% 




M3 


65C/35B 


65 





35 


— 


65% 




M4 


65C/20F/15B 


65 


20 


15 




140% 




















M5 


50C/30B/20CP 


50 


— 


30 


20 


50% 


tdlLdl JJjolII 


M6 


50C/20F/30B 


50 


20 


30 





120% 




M7 


15C/35F/50B 


15 


35 


50 


— 


70% 




















M8 


65C/15B/20CP 


65 




15 


20 


70% 


tilLdI JJjudll 


















M9 


50C/30B/20CP 


50 




30 


20 


80% 




















M10 


65C/15B/20CP 


65 




15 


20 


60% 




















Mil 


65C/15B/20CP 


65 




15 


20 


65% 




















M12 


65C/15B/20CP 


65 




15 


20 


50% 





C : Cement 
B : Bypass 
F : Fly Ash 

CP : Ceramic Powder 
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Flow (%) 



160 



140 



120 



100 



80 



60 



40 



20 
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(fbj V Jau) 2uj*l\ ljUU Li-Jall A^jMa S.o 



Mix ID 


Specimen Code 


aI i^ib /) j all 


>ui£il /b^ 


<u jii«ii 


Ml 


100C 


Y1 . 


VV V£ 


n i | 


Y A£ 


V1 ; AY 


v. vv 


YAV,o 


VA 1 


VI ol 


M2 


80C/20B 


YV1 


o£ VA 


Y1 <n 


Y A* o 


ol VI 


YY o£ 


YV\o 


oo £V 


YY,Y 


M3 


65C/35B 


YVA 


£ . . £ 


n . y 


YA1 


V£ VI 


) V AA 


YA. 


£ WY 


n ov 


M4 


65C/20F/15B 


YVA 


00 . £ 


YY .Y 


YV1 


^o .1 




YA1 


VI U 


U £V | 


M5 


50C/30B/20CP 


YVo 


Yl o^ 


\ .,1 


Y Ao 


Y 1 Y Y 


1 . n 


Y Ao 


Yl \ ) 


1 .,££ 


M6 


50C/20F/30B 


YA. 


Y1 £1 


1 1 VA 


YVo 


Y ^ ^ 


1 Y 


YA. 


YV ; . 1 


^Y£ 


M7 


15C/35F/50B 


Ylo 


£ 1£ 


1 Al 


Ylo 


o ^ A 


Y V s ! 


YV. 


1 n 


Y oY 


M8 


65C/15B/20CP 


Ylo 


v^ V 1 


)\ o 


Ylo 


VY V£ 


U/<U 


Ylo 


Y£ £ 


^Vl 


M9 


50C/30B/20CP 


YVo 


£Y,AA 




YVo 


£ o . o 


) A . Y 


YVo 


£V Vo 


W V£ 


M10 


65C/15B/20CP 


YVo 


oV ; W 


Y\Vo 


YA. 


£A AY 


1 1 ; oV 


YA. 


ol VI 


Y. ol 


Mil 


65C/15B/20CP 


YVo 


if U 


W,Y£ 


YVo 


££ ^ 


) A | 


YVo 


£V 1o 


W,oA 


M12 


65C/15B/20CP 


YA. 


£V,AV 


W,oo 


Y \ » 


v^v. 


1 o YY 


YVo 


YV ; 00 


1 £Y 

J 
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(^jj Y £ jl t A Jju) CjUIaI IdLail ^jlia t-« 



Mix ID 


Specimen Code 


a! /) j all 






lie j^xii 


Ml 


100C 


Y AY 


A1 .1 


ro iy 


a oj Y A 


Y1. 


AO ; AV 


r£ ro 


YVA,o 


AA ; Y V 


ro n 


M2 


80C/20B 


Y Ao 


VY ; or 


Y1 . H 


a oj Y A 
c 


YV. 


a^ Yr 


VY £1 


YA. 


VY 


Yl ) 


M3 


65C/35B 


YV. 


oA,. ^ 


YVY . £ 


* oj Y A 


YA. 


oo £1 


Y Y ^11 


YV. 




y^ r 


M4 


65C/20F/15B 


Ylo 


vv £i 


r. 11 


* aJ Y A 


Y1. 


Vo o 


V » Y . 


Ylo 


v<n £ 


n n 


M5 


50C/30B/20CP 


YVo 


n to 


n oa 


Y A 


Y Ao 


n Yr 


^ A,£1 


YA. 


r./o 


u r£ 


M6 


50C/20F/30B 


YA. 


o. oY 


Y. Y^ 




YVo 


£ i ) X 


W lo 


YV. 


o. ; £Y 


Y .,1V 


M7 


15C/35F/50B 


YV. 


w n 


1 Al 


^ jj Y A 


Ylo 


^ 1 Vo 


1 v. 


Yl. 


U oY 


o O 


M8 


65C/15B/20CP 


YV£ 


o^ rv 


Y. oo 


^ jj Y A 


YVY 


£A j lo 


^1 £1 

J 


YV. 


£A,Y . 


) 1 YA 

J 


M9 


50C/30B/20CP 






















M10 


65C/15B/20CP 






















Mil 


65C/15B/20CP 






















M12 


65C/15B/20CP 
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Mix ID 


Specimen Code 


a) i^ILi /) j all 






Ml 


100C 


YA. 


A^ A© 


rY V£ | 


YA. 


^ ^ 1A 




YA. 


Ar 


rv or 


M2 


80C/20B 


Y AV 


oo ri 


YY u 


Yvn 


VA .0 


n yy 


Y 1 . 


An rA 




M3 


65C/35B 


YA. 


■n ir 


Y£,lo 


YA. 


11 YV 


Yl ^ 


YV1 


1 . ; tA 


Yt n 



88 



j" «' ' II l_iLjJI 



Mix 


Specimen 


Average Compressive Strength 


ID 


Code 


(7 Days) 


(24-28 Days) 


(56 Days) 






Mpa 


Mpa 


Mpa 


Ml 


100C 


31.13 


35.1 


36.75 


M2 


80C/20B 


22.2 


32.2 


32.88 


M3 


65C/35B 


15.49 


22.23 


25.12 


M4 


65C/20F/15B 


12.8 


30.95 




M5 


50C/30B/20CP 


10.51 


17.5 




M6 


50C/20F/30B 


11.89 


20.19 




M7 


15C/35F/50B 


2.3 


6.19 




M8 


65C/15B/20CP 


12.72 


19.76 




M9 


50C/30B/20CP 


17.5 






M10 


65C/15B/20CP 


20.48 






Mil 


65C/15B/20CP 


17.6 






M12 


65C/15B/20CP 


16.64 
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Mix 


Specimen 


Cement 


Fly 


Bypass 


Ceramic 






ID 


Code 




ash 




Powder 


Slump 






% 


% 


% 


Waste % 


(mm) 




CI 


100C 


100 








170 




C2 


65C/20F/15B 


65 


20 


15 




40 




C3 


50C/20F/30B 


50 


20 


30 




50 




C4 


80C/20F 


80 


20 






180 




C5 


50C/30B/20CP 


50 




30 


20 


30 





Slump (mm) 

200 n 




100C 65C/20F/15B 50C/20F/30B 80C/20F 50C/30B/20CP 
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(j»bi V He) 4JLuj jaJl ujUIa] JajLii! UY 



Mix ID 


Specimen Code 








CI 


100C 




V. 1 £ 




V * 


oAV ; nA 


Y \.<\A 


C2 


65C/20F/15B 


A j . o 


£YT £A 


^ <i nt 


A . 0 


£ £ . ^ A^ 




C3 


50C/20F/30B 




n «,av 


n^n 


V 1o 


nr ; vYA 


n,m 


v,<u 


rvA A 


n An 


C4 


80C/20F 


A, . o 


oy. nv 




V^o 


nr <u 


Y.,1Y 


A 


^A^ll 




C5 


50C/30B/20CP 


Y,£o 


N \V1£ 


w^v 


Y ro 


nr tn 


^ ^ n 


Y to 


1 


n no 



(fjj Y A He) 4jIui jiJ! ljUIH laLuail ^> jlla Y-Y 



Mix ID 


Specimen Code 




(&) 


4_a jIIaII 
JILuAj 1 ^-j * 


CI 


100C 


A^ . 


A.YMV 


Vo vV 


A j . o 


VA<\ Ao 


ro ^ ) 


A, . o 


A<\. ; n 




C2 


65C/20F/15B 


V * 


1Y£ ; A<\ 


YV VV 


A,. . 


V1. .v 


n on 


A j ) o 


n oi 


YA <U 


C3 


50C/20F/30B 


V^o 




YY,AA 


V 1. 


£<U ; £V 


Y^ A£ 


A,. . 


o . £ j . A 


YY,. £ 


C4 


80C/20F 


A, . o 


A££ ; <IY 


rv oo 


A ) . 


VOX, 4 ! . 


yt n 


A ) . 


AY. lo 


n £v 


C5 


50C/30B/20CP 


Y,£o 


Yor,.oi 


Yo t r 


Y £o 


YAA £ 


YA A£ 


Y,£o 


YV£ VVA 


YV £VV 

J 
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( ^jj 1 Y AjLm jaJl ljU£.^ IdLail L»jtla r.Y 



Mix ID 


Specimen Code 




\ / 


2 - »i ft »tt 


CI 


100C 






£r j A£l 




. V £Y1 


££ Wo 


C2 


65C/20F/15B 


A j . . 


vor rA 


yt £A 


A . <3 


A.r/ivv 


Vo WY 




JUL/ C-\J\ 1 Jl/U 


V f A» 




yi Yr 


C4 


80C/20F 


A j . o 


a ^ © n 


n Y£ 


A^ . 




£Y j £l 


A^o 


A£V,r. £ 


YV,!! 


C5 


50C/30B/20CP 


Y,£ 


YV1 AVA 


Yv/lAV 




Y*^ Y©A 


Yo Ue 


V* 




Y^ <U1 


Y £ 

J 


yv 1 ^ vro 


YV 1V£ j 
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Mix 


Specimen 


Average Compressive Strength 


ID 


Code 


(7 Days) 


(28 Days) 


(42 Days) 






Mpa 


Mpa 


Mpa 


CI 


100C 


30.2 


36.8 


44.3 


C2 


65C/20F/15B 


19.4 


29.5 


34.61 


C3 


50C/20F/30B 


16.3 


22.25 


26.23 


C4 


80C/20F 


21.5 


35.8 


36.95 


C5 


50C/30B/20CP 


10.9 


27.2 


26.93 



■ 28 Days 
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